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(54) [&m<D%m #U (3, 4-Ifl/>-^y^7i» If^tU V^{b^«^**t-r«>Xl/^ h 
(57) [S*«J] 

JI*8S£WT3UV3^t;xW hPi7 

&m £ /t at* © «k 5 & -r * y&mt-sm <dw&® & #w 

LT*5 9 * UT^fT-T -S 31 t Wgfc V>£ ^ left; 
^tt L T V » * U V Rttffl * U V fi« £ b T#*T 




M e 1 0 2 


(I) 


M e 2 x O b 


(11) 


T i M <=» 1 O. 

J_/ 1 x A" C uj 


(III) 

V 1 1 1/ 


T i A/To 1 o 




L i x M e l Ohj/i 


(V) 


L i.MeSOn,/: 


(VI) 


Me 3 O 


(VII) 


Me 3 Ox 


(VIII) 


M x Me 3 0 


(IX) 


M z Me 3 O: 


(X) 


L i Me 6 0 3 


(XXI) 



[jScp, Me 1 ^.ktfMe'te, ^>fl/X7^» 
W.&<Z>m&Ml I I, I V£fct4V©&JK£^U Me 
5 *>«fctfMeM4. HI#*OiiiV I ifclJV 

I I I©&Jg£*U Me'li ^>fH7««iS 
©®£J&|V©&J££:gU xtt, 0. 001*^5©S 
ytt, 0. 0 0 1*^5O^iL, Mt4> jff 
SCtt. na$*3?©£gK i <D&m$Hti$y°u h 

tt^>S*U Me'll, tmizti. At-^yAJfc 

-f US?«>A*aU MeMt ffillCtt. ; &U^'5 J >S 
ifcH*>£f;*T'>**U Me'li JfSICtt, A^v 5 

&ft®t-rz>uv&j£{kx.U2 huyu*yyT±>y 

u. 

[B93©»*lfcB«!] 

[0 0 0 1] #»9!tt, UV3c«{b (UV- s t a b i 
1 i z ed) jR«y;Mt«F«[***UTV»T:3tt©aa* 
*Sdffl|-r^^t^T#-5Xk^ hD^D5 yyT±>Zf 
U (electrochromic assembl i 
es) , -t-ne.©Mifi*J;^tX^©^ffl{CKT^. 

[0 0 0 2] ^TrttWBEttWIRlcHbT*©*©^ 

-^57 (phototropic glasses) 
*©^t>Jfc««/hS*^;fc. it#)©&£ffg<T-5>Hf. 

\Z, hU?n$yt;7 :: /^X\*m&<&WLl3.mi£ 

TffifflpJgE-eafe^o ^©0fl©fB»P.ft}§EB&t4TsS©jIDT 
[0 0 0 3] 1. %<Dif V— z?>if (g 1 a z i n 

g) <a»#ojB*fc«u->;w-7) 



2 ) #M 2000-2898 

V 2 

UTS6ft5l*« (I) (XXI) 



M, Me 3 O, 


(XI) 


Me 4 0 3 


(XII) 


m m p 4 n, 

1V1 2 I VI C V^3 


(XIII) 

\A I I I J 


MxMe 4 ( ,-x) Me 4 , 0 3 


(XIY) 


Me 3 (OH), 


(XV) 


Me'O(OH) 


(XYI) 


MM e 3 Oi 


(XVII) 


Me'O, 


(XVIII) 


Me 3 ,O s 


(XIX) 


Me 3 2 0 3 -H t O 


(XX) 



jSUfeae#©i^Stt»CE^S<) (zone w i z e ) 
*><fctf«g:Pg6<> (s t e p 1 e s s 1 y) \Z&t>1tZ> Z. 
<h**T?#5. 3>tfi-^-fiIffllW!gi5->X'5rAtr— mt 
20 T^^t^WIETfe-S. (ac t i v 

e element) t8M5Xaz>y 

[00 04] jR©gsiM!*^Trj&»«;tte»ttfc»l*-r* 
utm. una, *ro»Ef ©KLSfc**Ts*r3& 

ASf^J3<fctfffi5P#©BJi3$l^;U©ilbSISi> fLT 

*©rt«***fcv>±3fc^sca: satire**©* 

30 T^S. ITS, rt«*»iftf![K 

ffiS^llfO 2 7 2 4 2 8^#B9) . 
[0 0 0 5] 2. jftfe©^— v ? >y (XP^7 hay 

&$>©*-&> xp-^ hn^DS-y^Tir^^UtJ^ &ft 
©iM K^M>K£J:tf9§a^l&r>> f£3t£ 

BMI (1RI8) tLTAoSfc@0|»S 

A£fcH«£WT55g©Siigs£§Sgi5-r 

— (memory effect) £*iJ,fflT-5 H £ 
a»Tr#*i$icttft< , x*;i/^-©«*tt»rj#AR» 
50 ©*-C**. «*»oTM**R3te©»WfclWW*jej* 




( 3 ) 



L£ofrz>m'Sr\Z\Zf&&m (heat-protec 
' t i on) >fV-*?>>f (K#^70 ta^to**© 

*»*tl:I«T»* ( r*v-h£-f >K (smart 
• window) J ) . d©«t^iC, Xl/^ hD^DS 

[0 0 0 6] V — ^-^i-JU (solar 

modules) SJB HT±1E*'v©*##*&*jiJ*'f 

[0 0 0 7] 3 . S^Rg^ (Display e 1 e 
m e n t s ) 

[0 0 0 8] ±SHmtt^7^©rafcEapJ«BT**6t 20 

[0 0 0 9] ii/^hn^ns^^f/H^lt /j\S»© 

[0 0 10] Ctt&tt4NI*JL«C£:* I 'Ce«J:3C-f 
[0011] 4 . #3* 

£5&<T# * £ i: fcft]*.T¥»Tr« < fll&SX t ttfffl 

[0 0 1 2] 5. H 

Il/^t-a^DS-y^f/H^&UKTtl! (d 
i mma b 1 e) &t ITfflV^ £ t ^ bJ^ITS 0 , #1 
AtfiWCttWS 5-*fc»J7^* S 5- (re a 
r-view m i r r o r) tbtfffltSC 

[«;Ui#Httfr1S3 2 8 0 7 0 2 
*B4ffflF$4 902 1 0 8f (Gente 50 
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x) , a-Oy/TOtftBlKMMBO 4 3 5 6 8 9 

*H#frfiS5 1 4 0 4 5 5^£#Rg] . 
ffi©& (ttfttJK) O^tt. #tc^cM©^ 
£?*©&&£) ttffl«PI«*«*<fe*tft*« 
3F«S— Cft* <$HK)WE£5 (segregat io 
n) ) K^WttM««ftlLT»tt»0«!i 

4 902 108 ^f). 
[0 0 13] 6. EM I mm 

WRitfli«fijr*' s ^1*7 w tutfflM 

[0 0 14] hO^DS yjr^/Vf *ICI2aftl 

onu 5 7-ol^ slttT^s. ±f2is=&*© 
loofli^Siciii, MX.Mnub-f >^9a-« 
(i to) fc£T*MSftTv>*. clcdj;5&«*«v> 

(ce 1 1) <Dtp\ZX.]sir hni7D5«;^SAnTl/ 

[0 0 15] d©±X?§l^bfc«E*SWTf^©XP^ 

«ttfl3*aw-fc«, -fb^R^lf ^^-TiE^mfe b < tin 
*ny> (v i o 1 o g e n) ^T$>D, dftrafi^K: 
[0 0 16] ^-OMlCft^fcSftlSftStUTlO© 

©<Mt*t*Mb**W\ tfe lo^ffifs. ^-© 

Silt. Rfi, IP1>fi©9§firtS#gJ:-&. 

[0 0 17] «tS7cte«l!Hd*-tJ--f ^'Jy^^my? 
A (cyclic volt ammo gram) T4>fc 

sWBIS l/Til>&< tfe 2^©fb^&l$®fcifc£^-r*|- 

4, 9 0 2, 1 0 8*J>6fi«T**. ZLQffiBoXtt 

[0 0 18] SilK©XW huzus-yzmtm. 

(MxlSWO-A 9 6/0 3 4 7 54#l) . f 



( 4 ) 
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[0 0 19] Umx.U? hUZnSyZ&ft. #I*_tfW 

■^T^^ [^«*ffl4*fflg5 657 1 4 9§, E 
lectronique International 
No. 2 7 6, 16 (1997) #!&] „ 
[0 0 2 0] Z.W^oUMMX.l/t? hD^D^ yptftft 

u>ysfctty;^-y;^ft««:fflVi*^:^:T<o&BIlB^! , 

»J7XU> (PAN I) tW0 3 (S£Mxl/^hU^7 

*#»6ft*.fc'5lCfeoT&fc (MX.«B. P. J e 1 
1 e, G. Hagen, J. Electrochem. 
Soc, 140t No. 1 2, 3 5 6 0 (1 9 9 
3) £#JS) o £fc, te*^*#tofcV>*ftm>.fc'5 
Me'O, (I) 
Me x ,0 6 (ID 
L i.Me 1 O: (III) 
L i , M e 1 x O s (IV) 
L i.Me'Onw: (V) 
L i.Me'sO.,./, (VI) 
Me 3 0 (YII) 
Me'O, (VIII) 
M,Me 3 0 (IX) 
M.Me'Ox (X) 
L i Me 6 0 3 (XXI) 
[j£*K Me'fecfctfMe'te, ^>rl/X7B« 
i^^il I I, I VifcttV^MiSb, Me 

i i iom^i, Me'it ^y^u^ymmmm 

CD*B*V©AJR**U x«, 0. 0 0 1#>S50Dgc 
yte> 0. 0 0 1*5 5O»*«U Mtt> jff 

U Me'H fiPMfcWU ^I/3^^7A, -tr^ASfe 

U Me'lt »3Sfctt, Xy^r 
-<U'5>*2»*«U MeMt »m\Z\t. i Ell:/5 f >* 

»8(ion-storage) fc*«*&tt-f 

* £ t t -r £ . 

[0 0 2 3] TIB©-* : 

V:O b NiO 

L i B V, 0 6 NiO: 

L i , V: 0 6 * X/J N i (OH), 

CeO: NiO(OH) 

Li.CeO, L i N i Oi 



£?Z>i&frhfrt>ft 0fcS#ffSg5 1 8 7 6 0 8 
n) % ITO*fcttSnO,Ji 2>* 

S&^U (3, 4-7^^-l^>> ? ^+'>5 1 ^^a:» 5g 

[0 0 2 1] f«i5ftXl/i7hDi7D 

10 ^ a ^ y ? 7-t >^U tt-«fc3k 4*fcU V#K«fc«T 
£0Dgg|T, Sfc, UV^£#J£^#S^*:XP 

8 0 3 8 0§4»^TW, 
[0 0 2 2] *»9!tt, M<^fclt0UVKM^ 

i>T*DflT35)5:SI^ (I) a>6 (XXI) 

M x Me 3 O y (XI) 

Me 4 0 3 (XII) 

M x Me 4 0 3 (XIII) 

M I Me 4 (l . l) Me 4 , O, (XIV) 

Me 3 (OH), (XV) 

Me a O(OH) (XVI) 

MM e 3 0 2 (XVII) 

Me 3 Or (XYIII) 

Me 3 ,0 3 (XIX) 

Me 3 x O, -H»0 (XX) 



30 L i x C e O x + l/1 
Nb x O b 
L i x Nb:0 B 
L ! . Nbx Of »./> 
L i Nb0 3 



N i x 0 3 
N i » Oj • H, O 
Li,NiO 

wo 3 



[0024] *&, z<D-f *>&mmitibi 



(I) a> 



£ (XXI) ^M<t ! b2M^^S^TJ^ 

[0 0 2 5] TIBOS^tt : 
40 TiO,-CeO, 
CeOj-V, O b 
T i O, - V, Os 
L i, CeOx-L i, V, 0 6 
L \ t T i O, - L i, V,O t 
L i x T i Ox — L i , C e Oj 
V, Os-NbjOs 
L i, ViOt -L i, Nbx O b 
NiO-CeO, 
N i O-T i Ot 

so <Dmm&w\zHm-?$>z>. 



( 5 ) 



[0 0 2 6] Z.<D£o\Z, *ftW<D7-k>7V\Z'£sb% 
Sff c Liig 

[0 0 2 7] SC (I) (XX I) T&2tlZ>ik&® 

ITS.?. [WABHol lemann-Wiberg, 10 
Lehrbuch derorganischen C 
hemie, S71-80S, Walter deGr 
uyter & Co., Berlin 1971, 
779-7811; Roempp Chemie 
Lex i kon ; Chemi ca 1 Abstract 

13 13-96-8^fettP. M. S. Monk, 
R. J. Mortimer, D. R. Rossein 
sky;Electrochromisrn, VCH — 
Verlag, Weinheim 1 9 9 5 
m . 20 
[0 0 2 8] =.ytr)VWnm&£V7lt%\mib-vtrMt 

Gm elinsHandbuchder anorg 
anischen Chemie, Verlag Ch 
emie, 318 J£ 1 9 9 6 KllEJfi 3*1X33 K) , &t*0!l 
xJiL i N b Os tcHUTfiN. OEzer, C. H. L 
ampert, Solar Energy Mater 
ials and Solar Cells 3 9 ( 1 
9 9 5), 3 6 7 lCfSi££ttTV^. 
[0 0 2 9] Z.<D£v\Z, *^©Il/^r-P?D5 7 
P7-t>-?V *>%rm,m<DM®m : £'Pti:< th II 30 

^aos. cnsiittis [jmic»«tt*r6]-t^-a-s 

IWTM^U-vH (grid) t^TfeiH] K*/ 

<t^mzm.r) mfx%^. ±tim\z^ft±/^x<D 

^(casting) 

[0 0 3 0] ±ffi#US?al"4 l 3'3 : -*:7x>»tt. #'J7 
-^->©#ffiTT*5 1 ^->««L'TViT, i£ (XXI 
I ) 40 

[0 0 3 1] 

Mfcl] 
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(xxn) 



— ■ n 



-»l:SoTi^feL<IS*ii© (C,-C) -7)V 
*1/>41^LT*!3, -^LTnti, 2d\S>10, 0 0 
0, ttfm\Z\$5frt> 5 0 0 0 C7)SSc**-r] -c^sna 

[0 0 3 2] »jg^*f 1 ^->tt^U5?^->^^-7i> 
StiiS (XX I I a) £fctt (XX I I b) 
[0 0 3 3] 
Ut 2] 

R 2 . .R, 



(XXIIa) 




(xxnb) 



b<ia*e&© (c-o -7;ww£*-r>5v a« so 



feu<«*esi© <c, -c.) -7)v*)v, vtm\z\z 

(C, -C) (C, -C.) -T)V*r)V, (C, 

-c,») -r^-Jr— ;k (c-c.) -t;^. 

x;k (c s -c T ) -->^d7;mmk »^»cta->^u 
^>^)v^.rzit->^u^^)i, (c, -o -77 
»®»cta7xr:;i/- (c-o 

7^;k (c,-c, t ) -tjm^m-^-x 

(C-C) -7WM+-X h*->, x 

r-*->, n-*>b<«'fy-yD7H^->^i:, Sfcte 

(C-C) -7JP^t*yl7f;i'*«L < -tb 
TR„ R^a> SVMCSL&LT, M^ifcail^Brrttte 

^-bm-vmm^nx^^ (c, -c) -7)V*)v. 
»jg»cta (c-c) (c-c) -t;mf- 

;k (C-C) -7;kjr-;k » m\z\* (c- 
c a ) -t;u^x;k (c-c,) ->^n7;Wk 
» sctts^ u^>5 i ;p*ft:«v'^ a^\^->;k (c 
-C) -77W, «F^lcta7xn;p- (c, - 
c) -7;u*;k (c-c) -7U-;k *r®ic« 

7iZJ^fcttt75 : ;K (C, -C) -7)V*)V-t 

wm\ztt (c-c.) 

&2, (C-C) -7)V*)V**r : is3.^)\> 

£ig?U nta. 2*^5,1 0, 0 0 0, ftfm\Ztt5fri~>5 

ooo©***-*-] T*sn**jfiJWfc**A/rrj*s. 
[0 0 3 4] *%sg©xk^ha 
?n2-^7t>7yi:, SC (XX I I a - 1) 43£tf 



( 6 ) 
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(XX I I b - 1) 
[0 0 3 5] 
Ut 3] 




10 



(xxnb-i) 



2#>£10, 0 0 0, $?jgK:«5;fr£> 5 0 0 0 ©§&£ 
#«bTV»&V»IWittXl^ hD?D5 7^#'J^ 20 
[0 0 3 6] ±fB#U7— ^>tt, *#^;&;i/#>Bk 

#1 fc£# v > x «t 'J 

^T*-pT%J;K 30 
[0 0 3 7] tt^*>£UTtfVX^]/>X)\s*>Wt<D 

[0 0 3 8] xIB/PJ7X:*>£.§-*.37Ky&©#^g 
&»35i{C« 1 0 0 Ofrtb 2, 0 0 0, 0 0 0,4#K:#jg 
lt«2 0 0 Od^e, 5 0 0, OOOtCT-5. Z.cr>£?Utf 
U&£fc»^ft£©7;i/7Jy&JKi£> M^.«*'JXfl/ 

Houben— Weyl, Methoden der 
organ ischen Chemie, E 2 0# 40 

Makromolekulare Stof fe, /I 
-h2, (1 9 8 7), 1 1 4 1H»PM»ffi) . 

[0 0 3 9] #'J-^yft7i>I,!:#iJ7-*> 

fcoic, arc, ±ia#<jttcD7;i'*u*jRait*s , r* 

[0040] 3£ (XXI Ib-1) ©»-&©# U 
Atf3 — Oy/X4*flFfflBttHJS0 440 9 5 7^. 50 



(=*B#ffr?g5 3 0 0 5 7 5*1) fcfflCEizBSft 
[0 0 4 1] CCOi^^^U^+v-^^^oi^ttm 

[0 0 4 2] foT, #5S9!tt, «MfTr*ftTS (ca 
thodically co 1 our i ng) x^h 
D^D5-^i^tlTiitt#>J (3, 4-X^l> 

^ftxi/? hn7nSy771r>:7"y £Jg0$rr -5 *>©-? 

©##1) ic^-r. 

H 1 ©fi¥ifc : 
1 , 2 : *« 

3, 4 :2g«te&J8l (tnoi^*j»tl/Ti**Tt) 
£V>) 

5 :Xl/?hn^D57^ 
/PS S 
6 
7 

8, 9 



y^*»tt «£«fcb<te*3i?«) 

*^©7-fe>y>;ic, jeiawfc, 

ttfeSx^fJl- 
t*«7x'J Kfgt 

b*x;U», b Ha 

[0 0 4 3] UV««OW*fctt3tSfc>fe«IJ4-ttK:^-C 
$><0 (fPl^iModern Plastics Enc 
yclopedia, McGraw — Hi 1 1 In 
c, New York 198 2 £#BS) , V^V>3 
ft#ii&3l# (05*.« u > Chimassorb, ,11 Uv 

inul, 111 I rgas tabftf) ^SV^V^fc 
iSS (M^lliC iba-Geigy, BASF, Cla 



( 7 ) 



r i a n tfc£) ©TTi$iiWKA^pJ<!6T&S. 

* [0044] mm\~. ix&tfim&m-rzvvt&mibte 

ftlT?& 9, &lx.\iP plysciences Euro 
. p a GmbH, E p p e 1 h e i m£.fz\tA 1 d r i 

[0 0 4 5] Z.<D&?l3.%H:fem*:^ »»Kltt, 

OH O 
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^ 12 
- 7 >J , ^ 

[0 0 4 6] Jii:-c*»f*e:4:**Tr**MttTlETr* 

3 : 

*) ^>y7xy>/7th7xy>fCfeO 
[0 0 4 7] 
[ft: 4 3 





(4- <2-74"J !•*•>) -2 



OH O 




(4- (7 9Ji'**i'-2-tKD+i"<>"/7x;y) 



HO' 




(3 -TV*/- 4- t KD+^y./ 7s y x) 



[0 0 4 8] 



[ft; 5] 




(8) Mm #!W2 0 0 0 -2 8 9 8 

14 



(2- (2' ->*r* 5' 



*) uvgBftg'yg.asftg^y v-a [ft 6] 

[0 0 4 9] 10 




a 





p 

o 



o H 



(N- (7*A"M K> f *) -7?'J*T? K) 



° (2-7x/4i«if*-T^'Jl/-H 



[0 0 5 0] lit 7] 



? j0 




( 9 ) 



1 fr*> 1 011%, $?j§JCteO. 04#>£5fift%©$6 
•B©«"T?JBV»*. *»<HO»«l*»C#fiEa**UV!R 

[0 0 5 1] UVKiR3!l#Xl^ Kn^D$y^7t> 

«/8bfcH8ttgM«He r .a e u s *> & A#pJ^7kX e 
n o t e s t 15 0 Stfeofc. -rg^McfiBftj ^ 
tUr^tt^A? — «1, 5 7 OW/m'T&ofc. 
[0 0 5 2] ±ElWbD>D5y^#IBH- 

tf>df*sftfc (doped) vim-zm.m-?&z>. z.n 

T?fi«»*v»fc»»ic*ft:b#*. kmm (mm) -cec 
5. b*>bfc*«5* £©Rj&tte©«£fctte£A/£fr 20 

[0 0 5 3] t¥oT. *»9§tt. #U (3, 4-X5Pb 
>i>#* , /f*7x» Uttft* &3K£tt 
*^ft< t"b l«OBfcfl:M7cgtt (redox-ac t 

ive) sj*ri»«!fe«-e-# [cnft«w^6jipir* 

-5 J; 5 ft, ^U^fl/^X^**- httSSf 
D-&-rjTViTt>«fcVid^ttBr»{b^ (s o 1 ub i 1 i 
zing) *^#*-h**tt*fcJ*oTV»T*>J:Vs] 

tftil/J hn^ a5??*ta«t5ctl:*«. '» 30 

£©*§-&, WUt-OWl*-® (I TO) ©g, 7 
y*ftF-^«fcbTWl0b& (f 1 or i ne-do 
ped) ttfcff (FTO, K^5X) ©S, H-^JW* 
m*LTV^V^b^©B, £fcte$»g©Jf 

Al, Cu, Pd) ££&«C£6^rirc&9, ^©^ 

±flay;u«»«cKii>3&: < <h *> 1 «©s-&# u 

X^p>**-y-f-H, PMMA) , '>13.< ifellCL 
i % [05*.«b ih'j7l/-Ktrif late), 
JMBMKL I]-, 4>fc<£"bi«©*« («9i«ynt 

[0 0 5 4] *»^©Xb^7 hDi'DS-^ 
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>^*fefi*©-9"»l/-7i:LTfflVi-5Cli:, -tbT* 
bTfflV^SIlfc, l^hP^P5-^i| 
(m X « i if! W ICBgf < T * Z. t HflfT tr 5 3 ld*:ffl A* y ^ 
S9-) tbT^ViSdt, -tbTV^V^JWt^SJtl 

[0 0 5 5] lttbTfflV»*»^Ctt» 2^©tiO* 
[0 0 5 6] fi^ttSX^Kn 

?P57 ^it#ft#Kn-nat^w«fc««t Life 

tMB?« (f©^*ttTM/5:©HlTO, 

[01©*#I I) £#flg] . 
^ 1 I I (DMWl : 

1 , 2 : £fl( 

5 HWt-Di'DS-^i^ 

6 :-f*>RMMi 

7 : yjmmm mm b < \&mm 
8. 9 :«tM*0ury?i* 

tttt t b TSBM B 2>*S -5 #fr ex* jmp— £ JMEr*- 

£ c: t^Trfr^^ifcSft^&^BjfeKiittfts e>-r n £ 
«i Rtt*j-»©aia'fewis-rsti^Nrfc3»S'it£^-rc 

[0 0 5 7] *%i©Jt$SftIl/^bn?D5 

*©I R^«i^*KiRTS^ ! b#b, fcTfif7X 

&a«.^©sis*feips-r itfcftB 

[0 0 5 8] ^^©ftgJtteXl^ hDjOSyM 

Taawsftae>L#*<i*tbT«<, ip-fed©^©>ts 
*©-y->;u-7, iSb*©Ay^5 7-7i^ *^tu 



l-t©jh£t**. z.rntmm\zM<DmtLxhmm 

[0 0 5 9] £©Xl/;7 hD^7D5 7^fm J^X)/ 

hD^ps-^airA-f^©*^ 2 -Damnum 

>h (segments) \Z#mVT, -tn&tffl»JK 
[0 0 6 0] Lfrb 2tfc©;&©— Jj<Dfr 10 

^IH4^$r^x.«X37U>^ (s c o r i n 
g) , T^ZvyJ-y*? (scratching) , 7.^ 
I/— tf>^ (scraping) ifdJ5U>^ (m i 
1 1 i ng) fc2-e*»&ttfl5#W^ft, #lx.fcfFeC 1 
, Sfc«Sn C 1 , OfiS»fS|Hftl7f>^ 

M*m©&^:b1ir£m>5££fc^tgT£>3. dcoi 

l&ghmm (lcd) ojKftT?— 

[0 0 6 1] SBS©*3\ *Ml:fcT£C3tfc« 
[0 0 6 2] iOII/^hn^D'y^f/HX^Xl/ 

mm<D-^%v<itm^<D±\zmm^nrTh^K 

[0 0 6 3] *58W©3tt*Jfefl:x^^ M3$rn5y^7 

lKB»ft<>y>>i.-« (In.O, :SnO, (IT 
O) ) , (SnO.) , 7 9**H-^HfcbT 50 



(10) #12 0 0 0-2 8 9 8 

aanl/fcttftft (SnO, : F ; FTO*£te l"K#^ 

MAIHMttK [M^7X, 0d*.tfS a i n t - Go 
ba i n^feXfpJffi&PLANITHERM (j$ 

11^. 

[0064] ffi©«mtts^, #i*.«g&fcL 

U^xxywR, #ukd-;mH, 
[0 0 6 5] *»w©3ttsfifi6ft;7-t>^>jTr»4*fc*-*j 

[0 0 6 6] ttft:-f >S»?A-«R (ln,0, : SnO, 
(I TO) ) , mm (SnO,) . :7y**F — TjM 
<hbTgs;tJ0L-fc8Ht;$g (SnO, : F ; FTO, l"K# 

[0 0 6 7] «© 1 L,fc»&fc*>-?- 

[0 0 6 8] .*»9§©3K5fc5fcft;xl^ hDjrn^y^T 

nfcTfE©j£#£Aft5 : 

(&*iLfc) 

l \m. 

[0 0 6 9] «£flevh»Jy£7*i:l,T3tt3|W»tt#Ux 

[007 0] 7trv]s-bm&&t~r2>%mmi&&&<* 

Mt«#'Jxfl/>^ij3-J|/4 0 0©v'7^'Jl/ 

— 5j?Ux^V'>^Un— ;P4 0 0©5?^^T^U U 

— h, )P6 0 0<D*?7t?V v— 

h, # ij I? 1/ > ^ |J D -;p© ^ ^ 7 ^7 ij I/- h , 
yntfp>^U3-;i/©5?7^U l^-h, r-U^-ntfi^ 

*^u— )UyuA>(Dh*J 7 h, X^l^>^U 

->x^;p (hema) , ^•y->i?^-— ;p©^7^ui^ 




'VTZVls-h, ^XWJ h-;Kf5 i h7 7'i'U 

.(Bayer AG) ^ ^A^JltEfcT:? U k- h"?* 
•SRoskydal «i) UAVPLS 2 2 5 8^ 
■fctfRoskydal (Sg) UALPV 94/80 

lfi©#£T, «#©^BIJ&«I, 0fl*tfD arocure 10 
1173, 1116SfclJlrgacure 184 
(E. Merck KG a A, Darms tadt) 

[0 0 7 1] Jtfc, #!*.«;tf>v-£nj *s?)V7u\±)V 

*. 

[0 0 7 2] UVftJR»li:tt8iJfc, ±By*tt«c* 

fc j: r*/ * ft * & » sanai s.xns 

^S*J, 3fc#Sfift;jW (optical bright 
e n e r s ) , JBJKIM,- tiOftik&tt* ffilkftk M 

;i/*fc«0^!^t*IC7>^— 9— (spacer) ©#S 
tt) . 

[0 0 7 3] tftmtiL i&teL iCIO,, LiCF,S 
O s , L i N (SO.CF,) „ L i C 1 *3J:tfL i PF 

[0 0 7 4] LiCIO,, LiCF.SO, 

feii^L i N (SO.CF,) ,*«**K4*IC»jiTr* 
S. 40 

[0 0 7 5] #K#jg&^&tt:/otfk 
K x^U>#— k 7thrhiJj|/fcWr- 

[0 0 7 6] yatf h43«kux?^>;*j 
[0 0 7 7] *»W©3tt3feJE{bxl^ bairns 

[0 0 7 8] -SSlC&H&£«Si©gBJft*M&0jgT 

50 



) #12 00 0-28 9 8 

[0 0 7 9] »K#jgfc*mtt, #7*., AteWlCfctX 

0»*tt rsi;a^77, Hi-&»v»#7Xj ©>*§-&© 1 

0nm^3cm) fiWC #'JI7f^i 
'Jlfl/>fl/7^1/-h (PET) g&tttfUX^l/ 
>±!7*k-h (PEN) ] . V^^iktMOtf^ 
h [0tJ*.«M a k r o 1 o n (iffi©) , APE 
C-HT] . #y>ut'*>ai. *U-f 5 KJR*J;aC#U 

JOT 3 J: 5 IC±I2*« $ £ £ 1> Bjfg-ea& -5 . 
[0 0 8 0] ±«:/9;*?y*a6KK»6Dttfc3fc*J:tf 

[0 0 8 1] Z\Z\~Cit, TiO., SiO, (# >J X^.^- 
)k M^.tf#'Jxfl/>rk7^l'-K±) , DuPo 

nt tommy << ;pa£#M) ^fcte^wbs-s-ft^j; 
-ryy y H»6lii:l/fc;xyt-i*«»nr**. 

[0 0 8 2] *»BO*$ltffcII/^ bD^ns ->i7T 

nss&SLfcxi^ hn^Ds-^i^tbTai* 

^>^yXfA (double glazing sy 

s tern) o«*»3S^m«©«f fcAnr— tMt-rz>z\tis 

[0 0 8 3] #xl^ hPi7D5 y2T-k>-7V(DMffl 
[0 0 8 4] #fg?l©xl^ hO^nSy^Tir^yj 

-cat, — Htti*±rflii«-tn-€ r noBf'r« ; rcDR 

tt* J: £ $ £ J; o T«7C* J: IfflftftiiiS 

3&»iBiD, msra©«ffi^*»ii(t«o. 1^6 5 v, 

[0 0 8 5] *^^©3t$Sftxi/^ hniTDS^r 
[0 0 8 6] ±IBSM©S7@tt (wetting) M 



±^ii--SSWT, £fc, MmM WtLMY ] uo r t e 
nsid) fzZ*WM-fZ>Z.t%-Sim'Z&Z>. 
[0 0 8 7] 

7^\L>~3—9— (spin c o a t e r) £ffll^T, 



( 12 ) #i2 0 0 0 -2 8 9 8 

l^Baytron (jSHR) P [/VfXJl4fc (Bay 
er AG) *£A^irgfcg1tttS^#PEDT/P 

[0 0 8 8] 
[ft 8] 





^n/V-fSAnft) #>e.K#57.« (F 1 a c h g 
1 a sd>£.A#nJf|gft$i#S#7 7„ *®J4tt~2 0Q 
/s q) ©#«t£»C 4 @©^fif (£■* 1 5 0 0 r pm 

©lEMSManM 5#fflfr-5) MflJ^. -rnx 

[0 0 8 9] -tniCfcoT, ##K«A»©**fi35**»t> 
fcSWftl^-f ;PAA»4i;*. .^D7-f n^-i'- 30 

(prof i 1 ome t e r) Srffl^TfillJt LfcJI0{;i 
0. 6 umOltaboft. 

[0 0 9 0] g^Mgd2 
-i*>%tWMT i O, -CeO, <PM« 
SJfc&giKO. 5 4 8 gWSBKHr'J^AT^X^A 

(Ce (NH.) , (NO,) ,) ^lOOmlOfeilx^ 

jpt— *&itA*ifc^ o. i42gof^wyy 
D#*iJ--f P £— ftH3B#-r«. £©&«r;&Sin?SScNr 

1 5 0 0 r pm©7.fcT>D— • f-f^ 40 
(WW : 10») TTtt#-r*. 

[0 0 9 1] 0 O'CtCl^rWiD^'r-SCliT? 

TiO.-CeO, (1 : 2) 0-f aJ->HMWi&#.6. 

[0 0 9 2] ^jiSM 3 
U V3SlfeftyjHmra<P W« 

2g©ftJftl, 2-^nKl^>*— h (Aldr 

-KV5 3 1-2, 6 (A-fx;H±) £0. 19g 
(2. 5«a%) OWJDarocure 
1173 (Merck, Darmstadt* 6 A#pJ 50 




HB) , 0. 3g (3fifi%) Or-U7MD^^>^ 
*>&'J^A (Aldric h*e.A*nJffi) *5<fctf 
0. lg (111%) ©4-^^T^U;P-2 -fc KD 
*y^>!/7i/> (Po 1 y-Sc i enc) £— *i 

JMMPtt**i;»*. £©<fc"5»CbT, uvftjRau-e* 
-54 -^^t^u;p-2 - t h'D + ->^>y7xy>^ 
7h'J-yi?XT? l 5V5 3 1-2, 6 ftKHJg;* 
[0 0 9 3] &jfifl!l4 

u v » g a &-a-ar i t t > xag« i ityjvmmm. & # 3 ^ 

2Tffc-f ^•>K ! ^)lJt)aj@7w , ;i/AP*2 0 0 «ml: 
fr£«fc5K:M*bfc&, HJ6#ll-T?#fcxi^ ha^n 
£©*?-&#£ 7. 5m/»©t 
h KTSfSdS il-T UV7>7" (I ST5>7 P ) ©T 

[0 0 9 4] HiSgi|5 

SB* 5 2. 5VO«ffi**W*JltTr-€-ncD«flg*ttlH 
[0 0 9 5] ®tt ^rig^TS £ £-?K7j©ttfil (*-&/ 

fc. 



( 13 ) 
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[0 0 9 6] *fib&*MBtt»V»*fi£*"*". Mtii&m 
iVr -5 £ t £ m D St - <t "FX U- £ h P ^ d 5 •> ^ 7 ir 

R) . 

[0 0 9 7] HMg»J6 

[0 0 9 8] HJfi^!14^ffiigb/tcDi:l^«lCLT^L 
[0 0 9 9] gySffi|7 

[oioo] mmms 

X e n o t e s t £/a^fc-fe;K£>i%ai 
UVKJR#J©&* BWT, Her 

&A**JfltfeJ!M*g*X e n o t e s t 1 



a e u s 
5 0 S£ 
(1) 
(11) 
(III) 
(IV) 
(V) 
(VI) 
(VII) 
(VIII) 
(IX) 
(X) 
(XXI) 



Me'O, 

Me'.O, 

L i.Me'O, 

L i.Me',0, 

L i.Me' 0, (I/ , 

L i.Me'.O,,,/. 

Me'O 

Me'O, 

M.Me'O 

M, Me'O, 

L iMe'O, 
[j£>f, Me'&itfMe'H ^>fl/X7 
t^cS^ftl I I, I V£fc«V©&K£*U Me 
'^icktfMe'H Si»«Oii«V I $fcBV 

I I I©&Jli£SU Me'll ;* >TH7SiiS 
©*IMSV©&JR**U xfl 0. 0 0 1fr£.5c£>& 
£«U yH 0. 0 0 1^e,5©gt^U MH £f 

aca. mmm&onmm i o^jussfctt^n 

U Me'll JfrjgfcH i?;iox^A, t->^ASfc 
tt?^>&*U Me'll /^^Aife 
fctX^T/fc^U Me'll ffjifctt, Xy^JPSfcli 
-f U5?tfA«3SU Me'li, #*Ktt. ^EU^X>* 
fctt^>^f>*«l/, Me'lt »jSl£H A^-v 5 
x^^fcte^^^STT] tssnM^> 

U VJfcJtflSXl^^ h D £ o 5 y ^ T-fe >7* 



[0 10 4] 2. 

v,o, 

L i.V.O, 



N i O 
N i O, 



fl|V>T±f2xl^ hn^ns«;m (W?nuvK 
4WM©#0*U) JCH8ftr*l31IB!*»tS'a-*. te/BUfc 
re*fcfc»ftj »«K*w*jH»*ai 5 7 ow/irf 

[0101] mmm 9 



;k (^-n-enuv©iRSij©wo^u) ©tMftSfro&te 

[0 10 2] *«ifl©1*«43J:rfl»*tt£*T©fc*»)"-e 
[0 10 3] 1. ^F»ttft;bfcUVaS:«l5(W3^XoTV^ 

Mitels? yu2Uliy2i&Vyit*istt73L >T$> 

0*l/TSSfc*JB**3e (I) (XXI) 

20 

M x Me 3 O y (XI) 

Me 4 0 3 ail) 

M,Me 4 0 3 (XIII) 

MxMe 4 (l -x>Me\ 0 3 (XIV) 

Me 5 (OH), (XV) 

Me 3 0(OH) (XVI) 

MM e 3 O: (XVII) 

Me 3 0, (XVI 1 1) 

Me 3 x 0 3 (XIX) 

Me 3 t 0 3 'H, O (XX) 



N i (OH), 
N i O(OH) 
L i N i Oj 
N i 1 0 3 

N i»0 3 • H,0 
Li.NiO 
W0 3 



L i. V.O,*.,, 
CeO, 
L i 2 C e O, 
L i.CeO,,,/: 
Nbt0 6 
L i.NbxOs 
L i x Nb, Omwi 
L i N b 0 3 

40 te'Pfc <th2 ^ 

CO 1 0 5] 3. TfEOfi-&* : 
T i 0,-CeO, 
C e Ox -V x O B 
T i O, -V z 0 6 
L i x C e Ox -L i , V x O s 
L i x T i 0 2 — L i , Vx O s 
L i x T i Ox — L i , C e Ox 
50 V : 0 6 -Nb,O s 



( 14 ) 



21 

L i x V, O.-L i.Nb.O, 
*N i O-CeO, 
N i O-T i O, 

#fVi6tlTV>5» 1 *fc«2 3lE*©UV5feJ£ft;Xl' 

[0106] 4. *5 l *>tt-p**3&»*»a*«r*i*fc 

fcV«4*U -^^t?!^^ (XXI I) 
[0 10 7] 



(xxn> 




— n 



izmmmcD (c-o n 

C&9TMfct/<l4*«lO (C, -CJ -T)\>*V 
>*»J*UT*6, ^E-LTntt, 2*6 1 0, 0 0 0© 

[0 10 8] 5. *^*>ttTr»*36»*tt*«r*»ft: 
&V»#U3?**->^*7x (XXI I a) *& 
fct (XX I I b) 

[0 10 9] 



[ft 1 0 ] 




(XXIIa) 




(xxnb) 



[5£<K R,*.ktfRiWt. swcafcftbT, B& 
fcb<«*e&© (c-o -T)v*)v, (c,-c 
,,) -t;^x;k (c-o ->^d7J1'*;k 

(C-C,,) -75**^. (C,-C.) -7U- 
Jk (C-C,,) -7;k*;p**5'*fctt (C, - 
C) -7;WW*yX7rJl'«:Sb, ^LTRj, 

**3W*. rttt**#^fc<£t>l«©>UI'**--h 
STSifeStlTV^ (C, -C) (C- 
C) -7;U-Jrx;k (C-C) ->^D7M;k- 



20 



30 



40 
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(C-C) -77;^k (C-C) -7<J- 

;k (c-c) -7;u*;p*+v*/h« (c, - 

C,,) -7MJW*->x^f;i'^l, n«, 2^e> 

10,00 o T*sn-&«ismia:^tr 

3l4 3SfEfc©UV£5£{bXl^ hD^7D5-y^7'ir>^ 
'J. 

[0 110] 6. a(XXIIa-l) tfttt (XX 
I I b- 1) 
[0 111] 



10 Ubll] 



(XXII a- 1) 




50 



(xxnb-i) 



# «J 5?**->^-*7 x >£-gqfrr3|g 5 JRIHi&CD U Vg? 
SfeflSXl^ hD^DS7i'7t>7'J. 

[0 112] 7. tt#U7 , x*>*ti(|^*;Pa|?>Bfc 
& J:tf/ £ ft it H6frT-X)lft >m. <D T X > T db -5 $B 5 
*ftH6«EtOUVftftfclH'ha^D5yi'7t 

[0 113] 8. iXWhD^D5-yi77"fe>^U 

^ftt§« 1 *5 7 JgVvrn^f2«©UV5£3frfbX 

[0 114] 9. tt*«tt««<m*««tt3t« U 3^4- 

+yft7i>t*5i i ^6 8 3gv^-rn^ia«fe<^uv 

$^bx^^7 hn^D5-^7t>7U. 
[0 115] 10. &M!CJ;oTR#rr£J:o lcft-o 

v^mid->&8]Sv^n^f2®ouvS^fbxw^ hn 
^n$7?7t>7*'J t 
[0 116] 11. #fgl5I<z>UV3?5fe-ft;xk^ hP^7 

l i m, mt&*> u < ifumjS&cD'f 3 ic-fb# 

w^y;v«««*^wrsc:t*4*mi:-r*^ 1*51 

O^Vi-rn^fB^wuv^-fbxi/^ ha>n = ^7 

[0117] 12. yt%kffi&m&&tfm ^ *> rt-z 



( 15 ) 



[0118] 13. ^>>/7i;>i 



10 
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[oii9] 14. miffrnmmzyt&jzmzmz.T 

£ fc d; U/ £ fc J: / £ as&jn 

[0B©ffi¥fcg&(J)f] 

[01] *»9§©3fc££flSXl^ hD^D?7^7t> 

^y ©0sw«jfi*^-r. «xi^i7hD^P5 

'^l^^WL^^t >fr&H -5 X !✓ 2 

hn^n?yi?7t>7'U^t. *#i I) 

[02] *«Slifi«|5K*W*UV5S)tft:-fc;KO«flBtt 



[01] 





II) 
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±2. 5Va>«tt**tfyta , °^L'* *P*ti 5 

PEDT/PSS*K#5*±C£W0*"3T1 O^CeO»>{*>lfa 



0.7 
0.6 
0.5 
0.4 
* 0.3 

a 

0.2 
0.1 
0.0 



Tl : Co b 1 : 2 




1000 
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